Title: ORTHOGONAL FREQUENCY DIVISION MULTIPLEXING WIRELESS 
COMMUNICATION OPERABLE ON FREQUENCY SELECTIVE 
CHANNEL, AND CHANNEL COMPENSATION METHOD 
Inventors: Jeong-Woo JWA 
Attorney Docket No. 038779/271570 



1/8 



FIG. 1 



100 



Binary 

information 
sequence 



130 

1 



110 

f 


120 


131 




132 

i> 




Mapper 
(MQAM, 
MPSK) 




Serial to 
parallel 
converter 


sj(k) 




First 
N-point 


xj(k) 


Second 
N-point 


x|(k| 








DFT 
unit 




IDFT 
unit 





p,W 



Pilot j symbol 



133 

t 



Third 
N-point 
IDFT 
unit 



140 / 



Parallel 
to serial 
converter and 
guard interval 
inserter 



180 



170 



165 



164 



Decoded binary 
information 
sequence 



Hj(k) 



161 



Decoder 




Parallel 
to serial 
converter 




Second 
N-point 


x[(k) 


Channel 
compensator 
(equalizer) 


rj(k) 


First 
N-point 






DFT 
unit 






DFT 
unit 



163 



162 



Channel 




Third 


predictor 


N-point 


and 




DFT 


interpolator 




unit 



II 



150 

jL 



Guard interval 
eliminator and 
serial to 
parallel 
converter 



i . 1 



160 



Title: ORTHOGONAL FREQUENCY DIVISION MULTIPLEXING WIRELESS 
COMMUNICATION OPERABLE ON FREQUENCY SELECTIVE 
CHANNEL, AND CHANNEL COMPENSATION METHOD 
Inventors: Jeong-Woo JWA 
Attorney Docket No. 038779/271570 



2/8 



FIG. 2 



Binary 

information 
sequence 




121 



Serial to 
parallel 
converter 



Serial to 
parallel 
converter 



Serial to 
parallel 
converter 



120m 



210 

__L_. 



212 



N-point 
IDFT 



N-point 

IDFT 
unit §2 



N-point 

IDFT 
unit #M 



211 

_L_ 



213 

JL_ 



Interleave 
(MXN) 



N-point 

IDFT 
unit #1 



140 

t 



N-point 

IDFT 
unit §2 



Parallel 
to serial 
converter and 
guard interval 
inserter 




Title: ORTHOGONAL FREQUENCY DIVISION MULTIPLEXING WIRELESS 
COMMUNICATION OPERABLE ON FREQUENCY SELECTIVE 
CHANNEL, AND CHANNEL COMPENSATION METHOD 
Inventors: Jeong-Woo JWA 
Attorney Docket No. 038779/271570 



3/8 



FIG. 3 

Reading 



N 



FIG. 4 



0 


1 


2 


3 


4 




N- 
X 


0 


1 


2 


3 


4 


N- 
1 


0 


1 


2 


3 


4 


N- 
X 


0 


1 


2 


3 


4 


N- 
X 


0 


1 


2 


3 


4 


N- 
1 




\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 




0 


1 


2 


3 


4 




N- 
l 



Writing 



o- 


* 


2 


3 


4 




N- 


N- 
X 




i 


2 


3 


\ 


N- 
2 


N- 
1 




* 


2 


N- 
3 


N- 

3 


N- 
3 


N- 
X 




* 


N- 
4 


N- 
4 


N- 
3 


N- 
2 


N- 
1 




N- 
5 




\\ 
\\ 




1 


2 


3 


4 


5 


0 



Reading 



Title: ORTHOGONAL FREQUENCY DIVISION MULTIPLEXING WIRELESS 
COMMUNICATION OPERABLE ON FREQUENCY SELECTIVE 
CHANNEL, AND CHANNEL COMPENSATION METHOD 
Inventors: Jeong-Woo JWA 
Attorney Docket No. 038779/271570 



4/8 



FIG. 5 



Binary 

information 
sequence 




121 

t 

Serial to 
parallel 
converter 



Serial to 
parallel 
converter 



122 



Serial to 
parallel 
converter 



120m 



510 

__L_. 



512 

...I... 

Ni -point 

IDFT 
unit #1 



Ni -point 

IDFT 
unit #2 



Ni -point 

IDFT 
unit §U 



511 

_L_ 



Interleaver 
(N= 

MXNJ 



513 



N-point 
IDFT 
unit 



140 

/ 



Parallel 
to serial 
converter and 
guard interval 
inserter 



Pilot symbol 




Title: ORTHOGONAL FREQUENCY DIVISION MULTIPLEXING WIRELESS 
COMMUNICATION OPERABLE ON FREQUENCY SELECTIVE 
CHANNEL, AND CHANNEL COMPENSATION METHOD 
Inventors: Jeong-Woo JWA 
Attorney Docket No. 038779/271570 



5/8 



FIG. 6 



Binary 
information 
sequence 



110 

_L 



Mapper 
(MQAM, 
MPSK) 





Serial to 




Ni -point 




parallel 




IDFT 




converter 




unit 



121 



Serial to 
parallel 
converter 





Serial to 




N t -point 




parallel 




IDFT 




converter 




unit 





Serial to 




Ni -point 




parallel 




IDFT 




converter 




unit 



610 

__L_. 



612 

c 

...1 



-point 

IDFT 
unit 



611 

_L_ 



213 

...A.... 



Interleaver 
(LXN) 



N-point 

IDFT 
unit #1 



N-point 

IDFT 
unit #L 



140 

t 



Parallel 
to serial 
converter and 
guard interval 
inserter 



Pilot symbol 




Title: ORTHOGONAL FREQUENCY DIVISION MULTIPLEXING WIRELESS 
COMMUNICATION OPERABLE ON FREQUENCY SELECTIVE 
CHANNEL, AND CHANNEL COMPENSATION METHOD 
Inventors: Jeong-Woo JWA 
Attorney Docket No. 038779/271570 



6/8 



FIG. 7 




SNR (dB) SNR (dB) 



(a) 20Hz 



(b) 100Hz 



Title: ORTHOGONAL FREQUENCY DIVISION MULTIPLEXING WIRELESS 
COMMUNICATION OPERABLE ON FREQUENCY SELECTIVE 
CHANNEL, AND CHANNEL COMPENSATION METHOD 
Inventors: Jeong-Woo JWA 
Attorney Docket No. 038779/271570 



7/8 



FIG. 8 



Binary 

information 
sequence 



Mapper 
(MQAM, 




Serial to 
parallel 
converter 


MPSK) 





810 

__L_. 




813 

N-point 

IDFT 
unit #1 



N-point 

IDFT 
unit #2 



N-point 

IDFT 
unit f M 



Parallel 
to serial 
converter and 
guard interval 
inserter 



Pilot symbol 


814— 


N-point 
IDFT 
unit 









Title: ORTHOGONAL FREQUENCY DIVISION MULTIPLEXING WIRELESS 
COMMUNICATION OPERABLE ON FREQUENCY SELECTIVE 
CHANNEL, AND CHANNEL COMPENSATION METHOD 
Inventors: Jeong-Woo JWA 
Attorney Docket No. 038779/271570 



8/8 



FIG. 9 



Binary 

information 
sequence 



910 


920 

t 




Mapper 
(MQAM, 




Serial to 
parallel 
converter 


sj(k) 


MPSK) 




Information transmit symbol vector 




940 

/ 



Parallel 
to serial 
converter and 
guard interval 
inserter 



Modulated pilot symbol vector 



980 


970 


965 




964 




961 

t 


Decoder 




Parallel 
to serial 
converter 






N-point 
DFT 
unit 


x[(k) 


Channel 
compensator 
(equalizer) 


rj(k) 


First 
N-point 
DFT 
unit 



Decoded binary 
information 
sequence 



H|(k) 



yj(k)i 



963 



9,62 



950 



II 



Guard interval 
eliminator and 
serial to parallel 
converter 



Channel 
predictor 

and 
interpolator 


r,« 


N-point 
DFT 
unit 


jM 







~T" 
960 



